Single-crystal X-ray study T = 293 K Mean '(C±C) = 0.006 A Ê R factor = 0.028 wR factor = 0.071 Data-to-parameter ratio = 20.6
Comment
The [V 4 As 6 O 30 H 6 ] 4À cluster (Fig. 1) of the title compound, (I), has already been observed, accompanied by other molecular cations (Durif & Averbuch-Pouchot, 1979; Nenoff et al., 1994; Bremner & Harrison, 2002) . In particular, it complements bis(dabconium) vanadium arsenate tetrahydrate, (N 2 C 6 H 14 ) 2 - [V 4 As 6 O 30 H 6 ]Á4H 2 O, (I) (Nenoff et al., 1994) .
The cluster contains two pairs of VO 6 octahedra sharing an edge (via O4 and O5). The distorted VO 6 groups both contain a short (d < 1.59 A Ê ) V O`vanadyl' group and a long (d > 2.24 A Ê ) trans VÐO bond. The four remaining VÐO bonds are intermediate in length between these extremes. The three distinct arsenate tetrahedra bridge the two octahedral pairs into a discrete anionic cluster. The As1-and As3-centred groups both make two AsÐOÐV links and have two terminal AsÐO vertices, one of which is protonated. The As2 group makes three AsÐOÐV bonds and has one terminal AsÐOH grouping. The 15 distinct O atoms in the cluster divide into terminal vanadyl O atoms (O12 and O14), terminal AsÐO atoms [O7 and O10; d av (AsÐO) = 1.651 (2) A Ê ], terminal AsÐ OH species [O9, O11 and O15; d av (AsÐO) = 1.703 (2) A Ê ], AsÐOÐV bridges (O1, O2, O3, O6, O8 and O13; average VÐOÐAs bond angle = 125.6 ), a VÐOÐV bridge (O4) and the three coordinate (to two V and one As) O5 species. The locations of the cluster H atoms (one AsÐOH moiety per arsenate tetrahedron) are similar to those seen in (C 2 H 7 N 4 O) 4 [V 4 As 6 O 30 H 6 ] (Bremner & Harrison, 2002) . The geometrical parameters for the doubly protonated dabconium cation are unexceptional (Cascales et al., 2002) . Eight water molecules of crystallization per cluster complete the structure.
Here, and also in (C 2 N 4 OH 7 ) 4 [V 4 As 6 O 30 H 6 ], the complete cluster is generated by inversion symmetry. Similar clusters may also show 2/m or mmm symmetry (Durif & Averbuch-Pouchot, 1979; Nenoff et al., 1994) .
The hydrogen-bonding interactions in (I) include cluster-tocluster OÐHÁ Á ÁO and cation-to-cluster NÐHÁ Á ÁO links (one of which is bifurcated), as well as numerous OÐHÁ Á ÁO bonds involving the water molecules. A [100] view (Fig. 2) of the resulting crystal packing shows stacks of clusters and dabconium cations interspersed by a sheet-like array of water molecules in the (010) plane.
Experimental 25 ml of 1.0 M H 3 AsO 4 solution was added to 0.502 g VOSO 4 ÁnH 2 O with gentle agitation, resulting in a light-blue solution. Then, 0.501 g dabco (1,4-diazabicyclo[2.2.2] octane) was slowly added to the mixture, which was left to stand until effervescence ceased, at which point the solution was orange with a yellow precipitate. The mixture was transferred to an evaporating basin. After 5 d, clumps of rhombic orange crystals were recovered from the green supernatant liquors by vacuum ®ltration and washing with water.
Crystal data (C 6 )/3 (Á/') max = 0.001 Á& max = 0.60 e A Ê À3 Á& min = À0.82 e A Ê À3 Extinction correction: SHELXL97 Extinction coef®cient: 0.0025 (4) Symmetry code: (i) 1 À xY 1 À yY 1 À z.
Figure 2
Packing diagram for (I), viewed approximately down [100], with the cluster anions represented by polyhedra and H atoms omitted for clarity.
Colour key: VO 6 octahedra orange, AsO 4 tetrahedra yellow, C atoms blue, N atoms green, O (water) atoms red. Table 2 Hydrogen-bonding geometry (A Ê , ). 
Data collection: SMART (Bruker, 1999); cell re®nement: SMART; data reduction: SMART; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq V1 0.65452 (5) 0.77980 (4) 0.61404 (4) 0.02073 (10) (14) 0.00981 (9) 0.00721 (10) 0.00748 (10) As2 0.01647 (12) 0.01708 (12) 0.02121 (13) 0.00850 (9) 0.00561 (9) 0.00252 (9) As3 0.01895 (13) 0.02699 (14) 0.02298 (14) 0.00748 (10) 0.00215 (10) 0.00352 (10) O1 0.0204 (8) 0.0223 (9) 0.0212 (9) 0.0095 (7) 0.0068 (7) 0.0057 (7) O2 0.0203 (8) 0.0171 (8) 0.0267 (9) 0.0091 (7) 0.0058 (7) 0.0032 (7) O3 0.0195 (8) 0.0195 (8) 0.0296 (10) 0.0075 (7) 0.0047 (7) 0.0046 (7) O4 0.0256 (9) 0.0217 (9) 0.0219 (9) 0.0111 (7) 0.0063 (7) 0.0006 (7) O5 0.0213 (8) 0.0183 (8) 0.0202 (9) 0.0096 (7) 0.0062 (7) 0.0015 (7) O6 0.0224 (9) 0.0206 (9) 0.0307 (10) 0.0059 (7) 0.0025 (8) 0.0068 (8) O7 0.0271 (10) 0.0367 (11) 0.0347 (11) 0.0192 (8) 0.0168 (8) 0.0168 (9) O8 0.0212 (9) 0.0247 (9) 0.0255 (10) 0.0085 (7) 0.0044 (7) 0.0065 (7) 
